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Examinations of CMOS Bit Error Detection Circuits which Supported 
  Alternation Signal Pattern of Consecutive Identical Digit and PRBS 
  
኱ᕝ ඾⏨      ຾ཪ 㱟ᖹ      ኱ᓥ ៞ኴ        

          Norio Ohkawa   Ryuhei Katsumata      Keita Ooshima     

   
$EVWUDFW㸸
 Optical communication systems using the wavelength multiplex technique of 100 wavelength degree have been 
already commercialized, and the research and development that aimed further increase of system capacity has been 
continued. Digital coherent communication systems which applied multi-level modulation technology by the light 
phase control that it is another main technique to increase transmission capacity, are going to be of practical use near 
at hand. Transmission capacity increase equivalent to the product of the wavelength multiplex number and number of 
the bits per 1 symbol is anticipated by employing a wavelength multiplex technique and multi-level modulation 
technology, together. Then, the number of transmitter-receiver pairs equivalent to the product of the wavelength 
multiplex number and number of the bits per 1 symbol is become necessary at the same time. In the optical 
transmission systems, the evaluation by bit error rate performance of the transmitter-receiver pairs including the 
transmission line is performed not only before installation but also after installation, as necessary. Pseudo random bit 
sequence (PRBS) generators producing the simulated pattern of the real information signal are used for the 
transmission side, and bit error rate detectors to measure whether patterns of PRBS through the transmission lines 
are received without errors are used for the reception side. For future optical transmission systems, realization of 
PRBS generators and bit error rate detectors which have economy, built-in the transmission systems, and can 
evaluate quickly by remote control, will be hoped. The CMOS bit error detection circuits’ functions which include 
synchronization, error counting, and monitoring control of out-synchronization are investigated under alternation 
signal pattern of consecutive identical digit and PRBS. The operations are confirmed through the logical circuit 
simulations by PSPICE. 
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㸦35%6 ࿘ᮇྠ➢ྕ㐃⥆ᩘ㸧ẖ࡟ุ࢚࣮ࣛᐃ㒊࠿ࡽࡢ
ㄗࡾࣃࣝࢫࢆ࢝࢘ࣥࢺࡍࡿࠋࢸࢫࢺࣃࢱ࣮ࣥࡢ  ࿘ᮇࡢ㛫
࡟ࠊ*ELWVఏ㏦᫬ࠊ㸵ẁ 35%6࡛ࡢࣛࣥࢲ࣒ࡢㄗࡾ࡛ࡣ 
᪥࡟ ᅇࡶ㉳ࡇࡾ࠼࡞࠸➢ྕㄗࡾᩘ࡛࠶ࡿ ᅇ>@࡟ࠊྠ➢
ྕ㐃⥆ᩘ࡜ࡋ࡚タᐃࡋࡓᩘࢆ㊊ࡋࡓᩘࡔࡅ➢ྕㄗࡾࡀ᳨ฟ
ࡉࢀࡓሙྜࠊࣛࣥࢲ࣒ㄗࡾ࡛࡞ࡃࠊྠᮇࡀࡣࡎࢀࡓ࡜ㄆ㆑
ࡋࠊྠᮇせồࣃࣝࢫ㸦͇+L͇ࡢࣞ࣋ࣝಖᣢ㸧ࢆⓎ⏕ࡉࡏࡿ
࡜࡜ࡶ࡟ྠᮇࡣࡎࢀ┘ど㒊ࡢෆ㒊࡟࠶ࡿࢸࢫࢺࣃࢱ࣮ࣥࡢ
 ࿘ᮇ࢝࢘ࣥࢱཬࡧ࢚࣮ࣛ࢝࢘ࣥࢺ㒊ࡢ࢝࢘ࣥࢱࢆࣜࢭࢵ
ࢺࡉࡏࡿࠋࡲࡓࠊࢸࢫࢺࣃࢱ࣮ࣥࡢ  ࿘ᮇࡢ㛫࡟➢ྕㄗࡾ
ᩘࡀୖグ࡟‶ࡓ࡞࠿ࡗࡓሙྜࠊྠᮇ☜ㄆࣃࣝࢫࢆⓎ⏕ࡉࡏࠊ
ྠᮇࡣࡎࢀ┘ど㒊ෆ㒊ࡢࢸࢫࢺࣃࢱ࣮ࣥࡢ  ࿘ᮇ࢝࢘ࣥࢱ
ࢆࣜࢭࢵࢺࡉࡏࠊ⧞ࡾ㏉ࡋྠᮇࡣࡎࢀࢆ┘どࡍࡿࠋ
ྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢺ㒊࡛ࡣࠊྠ➢ྕ㐃⥆ᩘ࡜➢ྕࡢᴟ
ᛶࢆタᐃࡋ࡚࠾ࡁࠊ㏦ಙഃ࠿ࡽࡢࢸࢫࢺࣃࢱ࣮ࣥ࡟ྵࡲࢀ
ࡿྠ➢ྕ㐃⥆ᩘࢆ࢝࢘ࣥࢺࡋࠊᡤᐃᩘࢆ࢝࢘ࣥࢺࡋࡓࡽ࢚
ࣥࢻࣃࣝࢫࢆྠ➢ྕ㐃⥆㸤35%6Ⓨ⏕㒊࡬㏦ฟࡍࡿࠋ
ุ࢚࣮ࣛᐃ㒊࡛ࡣࠊ㏦ಙഃ࠿ࡽࡢࢸࢫࢺࣃࢱ࣮ࣥ࡜ࠊཷ
ಙഃ࡛Ⓨ⏕ࡉࡏྠᮇࢆ࡜ࡗࡓࢸࢫࢺࣃࢱ࣮ࣥ࡜ࢆ᤼௚ⓗㄽ
⌮࿴㸦;25㸧࡟ධຊࡍࡿࡇ࡜࡟ࡼࡾࠊ୧⪅࡟ᕪ␗ࡢ⏕ࡌࡓ
ࣅࢵࢺࡀ࠶ࡿ࡜͇+L͇ࡢㄗࡾࣃࣝࢫࡀ⏕ࡌࡿࡢ࡛ࠊࡇࢀࢆ
࢚࣮ࣛ࢝࢘ࣥࢺ㒊ཬࡧྠᮇࡣࡎࢀ┘ど㒊࡟㏦ฟࡍࡿࠋ
࢚࣮ࣛ࢝࢘ࣥࢺ㒊࡛ࡣࠊุ࢚࣮ࣛᐃ㒊࠿ࡽ㏦ࡽࢀ࡚ࡁࡓ
ㄗࡾࣃࣝࢫࢆ࢝࢘ࣥࢱ࡟ࡼࡗ࡚࢝࢘ࣥࢺࢆࡍࡿࠋྠᮇࡣࡎ
ࢀ┘ど㒊࠿ࡽྠᮇせồࣃࣝࢫ㸦͇+L͇ࡢࣞ࣋ࣝಖᣢ㸧ࡀ㏦
ࡽࢀ࡚ࡃࡿ࡜ࠊ࢝࢘ࣥࢱࡣࣜࢭࢵࢺࡉࢀࡿࠋࡇࡢ࢝࢘ࣥࢱ
ࡣᡭື࡛ࢫࢱ࣮ࢺཬࡧࢫࢺࢵࣉࡍࡿࡇ࡜ࡀ࡛ࡁࠊྠᮇࡣࡎ
ࢀࡀ⏕ࡌ࡚࠸࡞࠸㛫ࡢㄗࡾ ᐃ᫬㛫ࢆ W >VHF@ࠊఏ㏦㏿ᗘࢆ
D >ELWV@ࠊㄗࡾࣅࢵࢺᩘࢆ P >ELW@࡜ࡍࡿ࡜ࠊ➢ྕㄗࡾ⋡
㸦%(5㸧ࡣࠊ௨ୗࡢᘧࡼࡾồࡵࡿࡇ࡜ࡀ࡛ࡁࡿࠋ













ᅗ ྠ➢ྕ㐃⥆࡜ 35%6ࡢ஺஫ಙྕࣃࢱ࣮ࣥ࡟
 ᑐᛂࡋࡓ➢ྕㄗࡾ᳨ฟᅇ㊰ࡢࣈࣟࢵࢡᵓᡂ

WD
P%(5

 
 ཷಙഃྠ➢ྕ㐃⥆Ⓨ⏕㒊㸤ཷಙഃ35%6Ⓨ⏕㒊ࡢᴫせ
ᅗ  ࡟ཷಙഃྠ➢ྕ㐃⥆Ⓨ⏕㒊㸤ཷಙഃ 35%6 Ⓨ⏕㒊ࡢ
ࢧࣈࣈࣟࢵࢡᵓᡂࢆ♧ࡍࠋࡇࡢࢧࣈࣈࣟࢵࢡᵓᡂ࡟࠾࠸࡚ࠊ
35%6 Ⓨ⏕㒊ࡣࠊᅗ  ࡢᅇ㊰ᵓᡂ࡟♧ࡍࡼ࠺࡟ࠊ')) ࡟ࡼ
ࡿ  ẁࡢࢩࣇࢺࣞࢪࢫࢱ࡜ (;25 ࡛ᵓᡂࡉࢀ࡚࠸ࡿࠋ ẁ
ࡢཎጞከ㡯ᘧ࡜ࡋ࡚ [[ ࢆ⏝࠸>@ࠊ ࿘ᮇࡀ 㸵㸻
 ࣅࢵࢺࡢ 35%6 ➢ྕࡢ⧞ࡾ㏉ࡋࣃࢱ࣮ࣥࢆᅗ୰ͤࡢ
35%6 ฟຊ➃Ꮚ࠿ࡽⓎ⏕ࡍࡿࡇ࡜ࡀ࡛ࡁࡿࠋᅗ୰ͤ ࡢࢡࣜ
࢔ไᚚಙྕධຊ➃Ꮚࡣࠊࢩࣇࢺࣞࢪࢫࢱࢆᵓᡂࡍࡿ '))
ࢆ඲࡚ࣜࢭࢵࢺ≧ែ࡛࠶ࡿ͆/R͇࡟ᡠࡋࠊ35%6 ࢆึᮇ≧
ែ࡟ࡍࡿࡓࡵࡢ➃Ꮚ࡛࠶ࡿࠋ















ᅗ ཷಙഃྠ➢ྕ㐃⥆Ⓨ⏕㒊㸤ཷಙഃ 35%6 Ⓨ⏕㒊ࡢ
ࢧࣈࣈࣟࢵࢡᵓᡂ








ͤ͐ࢡࣟࢵࢡධຊ➃Ꮚࠊͤ͐ࢡࣜ࢔ไᚚಙྕධຊ➃Ꮚࠊ
ͤ͐35%6 ฟຊ➃Ꮚ
ᅗ 35%6Ⓨ⏕㒊ࡢᅇ㊰ᵓᡂ


ᅗ  ࡢᅇ㊰ᵓᡂ࡟♧ࡍྠ➢ྕ㐃⥆ཬࡧ 35%6 ไᚚ㒊ࡣࠊ
ᅗ  ࡟ᅇ㊰ᵓᡂࢆ♧ࡍ 35%6 ࿘ᮇ  ࣅࢵࢺ࢝࢘ࣥࢱࠊཬ
ࡧࠊᅗ  ࡟ᅇ㊰ᵓᡂࢆ♧ࡍྠ➢ྕ㐃⥆࢝࢘ࣥࢱ࡟ᑐࡍࡿࢡ
ࣜ࢔ไᚚಙྕ㸦+L ࣞ࣋ࣝ࡞ࡽࡤ 35%6 ಙྕࢆࠊ/R ࣞ࣋ࣝ࡞
ࡽࡤྠ➢ྕ㐃⥆ಙྕࢆⓎ⏕㸧ࢆⓎ⏕ࡉࡏࡿᶵ⬟ࠊྠ➢ྕ㐃
⥆ಙྕ࠶ࡿ࠸ࡣ 35%6 ಙྕࡢ࠸ࡎࢀ࠿ࢆᅗ  ࡢᅇ㊰ᵓᡂ࡟
♧ࡍࢭࣞࢡࢱ࡟࠾࠸࡚㑅ᢥࡍࡿࡓࡵࡢࢭࣞࢡࢱไᚚಙྕ
㸦+L ࣞ࣋ࣝ࡞ࡽࡤ 35%6 ಙྕࢆࠊ/R ࣞ࣋ࣝ࡞ࡽࡤྠ➢ྕ㐃
⥆ಙྕࢆ㑅ᢥ㸧ࢆⓎ⏕ࡉࡏࡿᶵ⬟ࠊྠᮇせồࣃࣝࢫࡢࣜࢭ
ࢵࢺಙྕࢆⓎ⏕ࡉࡏࡿᶵ⬟ࢆ᭷ࡍࡿࠋ
35%6 ࿘ᮇ  ࣅࢵࢺ࢝࢘ࣥࢱࡢ࢝࢘ࣥࢺ࡟ࡼࡾ 35%6 ࢝
࢘ࣥࢺ⤊஢ಙྕࡀ +L ࣞ࣋ࣝ࡟࡞ࡿ࡜ࠊྠ➢ྕ㐃⥆㸤35%6
ไᚚ㒊࡟࠶ࡿ -.)) ࡟ࡼࡾࠊࢡࣜ࢔ไᚚಙྕࡀ /R ࣞ࣋ࣝ
࡟࡞ࡾࠊ35%6 ࿘ᮇ  ࣅࢵࢺ࢝࢘ࣥࢱࡢࣜࢭࢵࢺࠊྠ➢ྕ
㐃⥆࢝࢘ࣥࢱࡢ࢝࢘ࣥࢺࡀ㛤ጞࡉࢀࡿࠋྠ᫬࡟ࢭࣞࢡࢱไ
ᚚಙྕฟຊࡀ /R ࣞ࣋ࣝ࡟࡞ࡾࠊྠ➢ྕ㐃⥆ಙྕࡀฟຊࡉ
ࢀࡿࠋ
ᅇ㊰ෆࡢྠ➢ྕ㐃⥆࢝࢘ࣥࢱࡢ࢝࢘ࣥࢺ࡟ࡼࡾྠ➢ྕ㐃
⥆࢝࢘ࣥࢺ⤊஢ಙྕࡀ +L ࣞ࣋ࣝ࡟࡞ࡿ࡜ࠊྠ➢ྕ㐃⥆㸤
35%6 ไᚚ㒊࡟࠶ࡿ -.)) ࡟ࡼࡾࠊࢡࣜ࢔ไᚚಙྕࡀ +L ࣞ
࣋ࣝ࡟࡞ࡾࠊྠ➢ྕ㐃⥆࢝࢘ࣥࢱࡢࣜࢭࢵࢺࠊ35%6 ࿘ᮇ
 ࣅࢵࢺ࢝࢘ࣥࢱࡀ㛤ጞࡉࢀࡿࠋྠ᫬࡟ࢭࣞࢡࢱไᚚಙ
ྕฟຊࡀ +Lࣞ࣋ࣝ࡟࡞ࡾࠊ35%6 ಙྕࡀฟຊࡉࢀࡿࠋ













ͤ͐35%6 ࢝࢘ࣥࢺ⤊஢ಙྕධຊ➃Ꮚࠊ
ͤ͐ࢡࣟࢵࢡධຊ➃Ꮚࠊͤ͐ࢡࣜ࢔ไᚚಙྕฟຊ➃Ꮚ
ͤ͐㏦ಙഃྠ➢ྕ㐃⥆࢚ࣥࢻࣃࣝࢫධຊ➃Ꮚ
ͤ͐ྠᮇせồࣃࣝࢫධຊ➃Ꮚ
ͤ͐ྠᮇせồࣃࣝࢫࣜࢭࢵࢺಙྕฟຊ➃Ꮚ
ͤ͐ྠ➢ྕ㐃⥆࢝࢘ࣥࢺ⤊஢ಙྕධຊ➃Ꮚ
ͤ͐ࢭࣞࢡࢱไᚚಙྕฟຊ➃Ꮚ
ᅗ ྠ➢ྕ㐃⥆㸤35%6 ไᚚ㒊ࡢᅇ㊰ᵓᡂ










ͤ͐ࢡࣟࢵࢡධຊ➃Ꮚࠊͤ͐35%6 ࢝࢘ࣥࢺ⤊஢ಙྕ
ฟຊ➃Ꮚࠊͤ͐ࢡࣜ࢔ไᚚಙྕධຊ➃Ꮚ
ᅗ 35%6 ࿘ᮇ  ࣅࢵࢺ࢝࢘ࣥࢱࡢᅇ㊰ᵓᡂ









ͤ͐ࢡࣟࢵࢡධຊ➃Ꮚࠊͤ͐ྠ➢ྕ㐃⥆࢝࢘ࣥࢺ⤊஢ಙ
ྕฟຊ➃Ꮚࠊͤ͐ࢡࣜ࢔ไᚚಙྕධຊ➃Ꮚ
ᅗ ྠ➢ྕ㐃⥆࢝࢘ࣥࢱࡢᅇ㊰ᵓᡂ








ͤ͐ࢭࣞࢡࢱไᚚಙྕධຊ➃Ꮚࠊͤ͐35%6 ධຊ➃Ꮚ
ͤ͐ཷಙഃྠ➢ྕ㐃⥆㸤35%6 ฟຊ➃Ꮚ
ᅗ ࢭࣞࢡࢱࡢᅇ㊰ᵓᡂ

 ྠᮇࡣࡎࢀ┘ど㒊ࡢᴫせ
ᅗ  ࡟ྠᮇࡣࡎࢀ┘ど㒊ࡢࢧࣈࣈࣟࢵࢡᵓᡂࢆ♧ࡍࠋࡇ
ࡢࢧࣈࣈࣟࢵࢡ࡟࠾࠸࡚ࠊᅗ  ࡟ᅇ㊰ᵓᡂࢆ♧ࡍࠊ❧ࡕୖ
ࡆ᫬ྠᮇせồࣃࣝࢫⓎ⏕ᅇ㊰ࡣࠊ㟁※ᢞධ᫬࡟ཷಙഃྠ➢
ྕ㐃⥆Ⓨ⏕㒊㸤ཷಙഃ 35%6 Ⓨ⏕㒊ࢆືసࡉࡏࡿࡓࡵ࡟ࠊ
ᅗ  ࡟♧ࡍࠊྠᮇせồࣃࣝࢫไᚚ㒊࡬ +L ࣞ࣋ࣝࡢಙྕࢆ
㏦ࡾ⥆ࡅࡿࠋ
ࡑࡋ࡚ཷಙഃྠ➢ྕ㐃⥆Ⓨ⏕㒊ཬࡧཷಙഃ 35%6 Ⓨ⏕㒊
࠿ࡽྠᮇせồࣃࣝࢫࣜࢭࢵࢺಙྕࡀࡃࡿ࡜ࡑࢀ௨㝆͇/R͇
ࣞ࣋ࣝ࡜࡞ࡾࠊ㟁※ᢞධ᫬ࡢྠᮇせồࢆ⤊஢ࡍࡿࠋ
➢ྕㄗࡾ᳨ฟᅇ㊰ࡢุ࢚࣮ࣛᐃ㒊࠿ࡽࡢㄗࡾࣃࣝࢫࢆᅗ
 ࡟ᅇ㊰ᵓᡂࢆ♧ࡍࠊྠᮇࡣࡎࢀ࢝࢘ࣥࢱ࡛࢝࢘ࣥࢺࡋࠊ
ࢸࢫࢺࣃࢱ࣮ࣥ  ࿘ᮇ࡟ࣛࣥࢲ࣒ㄗࡾ࡛ࡣ  ᪥࡟  ᅇࡶ㉳
ࡇࡾ࠼࡞࠸➢ྕㄗࡾᩘ࡛࠶ࡿ  ᅇ࡟ࠊྠ➢ྕ㐃⥆ᩘࢆ㊊ࡋ
ࡓᩘࡔࡅ➢ྕㄗࡾࡀ࠶ࡗࡓሙྜࠊྠᮇࡣࡎࢀ࢝࢘ࣥࢱࡢ࢝
࢘ࣥࢺࢆࢫࢺࢵࣉࡋࠊྠᮇせồࣃࣝࢫไᚚ㒊࡬ྠᮇࡣࡎࢀ
ಙྕ㸦͇+L͇ࣞ࣋ࣝಖᣢ㸧ࢆ㏦ࡿࠋྠᮇせồࣃࣝࢫไᚚ㒊
࡛ࡣࠊཷಙഃྠ➢ྕ㐃⥆Ⓨ⏕㒊㸤ཷಙഃ 35%6 Ⓨ⏕㒊࠿ࡽ
ࡢྠᮇせồࣃࣝࢫࣜࢭࢵࢺಙྕࡀ㏦ࡽࢀ࡚ࡃࡿࡲ࡛ྠᮇせ
ồࣃࣝࢫ㸦͇+L͇ࣞ࣋ࣝಖᣢ㸧ࢆ㏦ฟࡋ⥆ࡅࡿࠋ











ᅗ ྠᮇࡣࡎࢀ┘ど㒊ࡢࢧࣈࣈࣟࢵࢡᵓᡂ











ͤ͐ࢡࣟࢵࢡධຊ➃Ꮚࠊͤ͐ྠᮇせồࣃࣝࢫࣜࢭࢵࢺಙ
ྕධຊ➃Ꮚࠊͤ͐❧ࡕୖࡆ᫬⏝ྠᮇせồࣃࣝࢫฟຊ➃Ꮚ
ᅗ ❧ࡕୖࡆ᫬ྠᮇせồࣃࣝࢫⓎ⏕ᅇ㊰ࡢᅇ㊰ᵓᡂ









ͤ͐ྠᮇࡣࡎࢀಙྕධຊ➃Ꮚࠊͤ͐ࢡࣟࢵࢡධຊ➃Ꮚࠊ
ͤ͐ྠᮇせồࣃࣝࢫࣜࢭࢵࢺಙྕධຊ➃Ꮚࠊ
ͤ͐ྠᮇせồࣃࣝࢫฟຊ➃Ꮚࠊͤ͐❧ࡕୖࡆ᫬⏝ྠᮇせ
ồࣃࣝࢫධຊ➃Ꮚ
ᅗ ྠᮇせồࣃࣝࢫไᚚ㒊ࡢᅇ㊰ᵓᡂ














ͤ͐ࢡࣟࢵࢡධຊ➃Ꮚࠊͤ͐ㄗࡾࣃࣝࢫධຊ➃Ꮚࠊͤ
͐/2$'ไᚚಙྕධຊ➃Ꮚࠊͤ͐ྠᮇࡣࡎࢀಙྕฟຊ➃Ꮚ
ᅗ ྠᮇࡣࡎࢀ࢝࢘ࣥࢱࡢᅇ㊰ᵓᡂ

ḟ࡟ࠊྠᮇせồࣃࣝࢫࣜࢭࢵࢺಙྕࡀ㏦ࡽࢀ࡚ࡃࡿ࡜ྠ
ᮇせồࣃࣝࢫࢆ͇/R͇ࣞ࣋ࣝ࡟ᡠࡋࠊᅗ  ࡟ᅇ㊰ᵓᡂࢆ
♧ࡍ࢝࢘ࣥࢱไᚚ㒊࠿ࡽࡢ /2$'ไᚚಙྕ࡟ࡼࡗ࡚ࠊᅗ 
࡟ᅇ㊰ᵓᡂࢆ♧ࡍࠊࢸࢫࢺࣃࢱ࣮ࣥ  ࿘ᮇ㸦35%6 ࿘ᮇ㸩
㸩ྠ➢ྕ㐃⥆ᩘ㸧࢝࢘ࣥࢱཬࡧࠊྠᮇࡣࡎࢀ࢝࢘ࣥࢱࢆࣜ
ࢭࢵࢺࡍࡿࠋ











ͤ͐ࢡࣟࢵࢡධຊ➃Ꮚࠊͤ͐ࢸࢫࢺࣃࢱ࣮ࣥ  ࿘ᮇ࢝࢘
ࣥࢺ⤊஢ಙྕධຊ➃Ꮚࠊͤ͐ྠᮇせồࣃࣝࢫࣜࢭࢵࢺಙ
ྕධຊ➃Ꮚࠊͤ͐/2$' ไᚚಙྕฟຊ➃Ꮚ
ᅗ ࢝࢘ࣥࢱไᚚ㒊ࡢᅇ㊰ᵓᡂ














ͤ͐ࢡࣟࢵࢡධຊ➃Ꮚࠊͤ͐/2$' ไᚚಙྕධຊ➃Ꮚࠊ
ͤ͐ࢸࢫࢺࣃࢱ࣮ࣥ ࿘ᮇ࢝࢘ࣥࢺ⤊஢ಙྕฟຊ➃Ꮚ
ᅗ ࢸࢫࢺࣃࢱ࣮ࣥ ࿘ᮇ࢝࢘ࣥࢱࡢᅇ㊰ᵓᡂ

 ྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢺ㒊ࡢᴫせ
ᅗ  ࡟ᅇ㊰ᵓᡂ♧ࡍࠊྠ➢ྕ㐃⥆ᩘ ࢝࢘ࣥࢺ㒊࡛ࡣࠊ
ࢭࣞࢡࢱไᚚ➃Ꮚ㸦6(/(&7$%㸧࡟ࡼࡾ┤๓ࡢ 127 ᅇ㊰ࢆ⤒
⏤ࡍࡿ࠿ྰ࠿࡟ࡼࡗ࡚ྠ➢ྕ㐃⥆ࡢᴟᛶࡀタᐃࡉࢀࡿࠋࡍ
࡞ࢃࡕࠊ6(/(&7$% ࡀࠊ͇+L͇ࣞ࣋ࣝࡢ᫬ࠊࢭࣞࢡࢱࡢ %
➃Ꮚࡀࢭࣞࢡࢺࡉࢀࠊࢸࢫࢺࣃࢱ࣮ࣥࢆ཯㌿ࡋࡓಙྕࡀྠ
➢ྕ㐃⥆ ࢝࢘ࣥࢱ࡟ධຊࡉࢀࠊ㏦ಙഃࢸࢫࢺࣃࢱ࣮ࣥࡢ
ྠ➢ྕ㐃⥆➢ྕࡢᴟᛶࡀ͇/R͇࡞ࡽࡤࠊྠ➢ྕ㐃⥆ᩘ ࢝
࢘ࣥࢱࡢ࢝࢘ࣥࢺࡀ㛤ጞࡉࢀࡿࠋྠᵝ࡟ࠊ6(/(&7$%
ࡀࠊ͇/R͇ࣞ࣋ࣝࡢ᫬ࠊࢭࣞࢡࢱࡢ $ ➃Ꮚࡀࢭࣞࢡࢺࡉ
ࢀࠊࢸࢫࢺࣃࢱ࣮ࣥࡑࡢࡶࡢࡀྠ➢ྕ㐃⥆ ࢝࢘ࣥࢱ࡟ධ
ຊࡉࢀࠊ㏦ಙഃࢸࢫࢺࣃࢱ࣮ࣥࡢྠ➢ྕ㐃⥆➢ྕࡢᴟᛶ
ࡀ͇+L͇࡞ࡽࡤࠊྠ➢ྕ㐃⥆ᩘ ࢝࢘ࣥࢱࡢ࢝࢘ࣥࢺࡀ㛤
ጞࡉࢀࡿࠋࡲࡓࠊ㏦ಙഃ࠿ࡽࡢࢸࢫࢺࣃࢱ࣮ࣥࡢྠ➢ྕ㐃
⥆ᩘࢆྠ➢ྕ㐃⥆ᩘ ࢝࢘ࣥࢱ࡟ࡼࡗ࡚࢝࢘ࣥࢺࢆࡍࡿࠋ
ࡇࡇ࡛ࠊྠ➢ྕ㐃⥆㸤35%6 ไᚚ㒊ෆ㒊ࡢ ')) ࡟࠾ࡅࡿࢱ
࢖࣑ࣥࢢㄪᩚࡢࡓࡵࠊࡇࡢ࢝࢘ࣥࢱࡢ࢝࢘ࣥࢺᩘࢆタᐃࡋ
ࡓྠ➢ྕ㐃⥆ᩘ࡟タᐃࡋࡓࠋ
タᐃࡋࡓ㐃⥆ᩘ࡟㐩ࡍࡿ๓࡟ࠊタᐃࡋࡓᴟᛶ௨እࡢ➢ྕ
ࡀ᮶ࡿ࡜ࠊྠ➢ྕ㐃⥆ࣅࢵࢺ࡟࠾࠸࡚ྠᮇࡣ࡜ࢀ࡚࠸࡞࠸
࡜ุ᩿ࡋࠊྠ➢ྕ㐃⥆ᩘ ࢝࢘ࣥࢱࡣ┤࡟ࣜࢭࢵࢺࡋࠊᨵ
ࡵ࡚࢝࢘ࣥࢺࢆ㛤ጞࡍࡿࠋタᐃࡋࡓྠ➢ྕ㐃⥆ᩘࡲ࡛ࡢ࢝
࢘ࣥࢺࢆ⤊࠼ࡿ࡜͆+L͇ࣞ࣋ࣝࡢྠ➢ྕ㐃⥆࢝࢘ࣥࢺ⤊஢
ࣃࣝࢫࢆཷಙഃྠ➢ྕ㐃⥆Ⓨ⏕㒊㸤ཷಙഃ 35%6 Ⓨ⏕㒊࡬
㏦ฟࡋࠊࡇࢀࢆᇶ࡟㏦ಙഃࢸࢫࢺࣃࢱ࣮ࣥ࡜ྠᮇࡢྲྀࢀࡓ
ࢸࢫࢺࣃࢱ࣮ࣥࡀཷಙഃ࡛⏕ᡂࡉࢀࡿࠋ











ͤ͐ࢡࣟࢵࢡධຊ➃Ꮚࠊͤ͐ࢸࢫࢺࣃࢱ࣮ࣥධຊ➃Ꮚࠊ
ͤ͐ྠ➢ྕ㐃⥆࢝࢘ࣥࢺ⤊஢ࣃࣝࢫฟຊ➃Ꮚ
ᅗ ྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢺ㒊ࡢᅇ㊰ᵓᡂ

 ࢚࣮ࣛ࢝࢘ࣥࢺ㒊ࡢᴫせ
 ᅗ  ࡟࢚࣮ࣛ࢝࢘ࣥࢺ㒊ࡢᅇ㊰ᵓᡂࢆ♧ࡍࠋࢫࢱ࣮
ࢺ㒊ࡢᡭືࢫࢱ࣮ࢺ࡟ࡼࡗ࡚࢚࣮ࣛ࢝࢘ࣥࢺࢆࢫࢱ࣮ࢺࡋࠊ
ุ࢚࣮ࣛᐃ㒊࠿ࡽ+Lࣞ࣋ࣝࡢㄗࡾࣃࣝࢫࡀ᮶ࡿ࡜࢚࣮ࣛ
࢝࢘ࣥࢱ࡛࢝࢘ࣥࢺࢆ⣼✚ࡍࡿࠋࡲࡓࠊྠᮇࡣࡎࢀ┘ど㒊
࠿ࡽྠᮇせồࣃࣝࢫࢆཷࡅࡿ࡜ᅇ㊰ෆࡢ࢝࢘ࣥࢱ್ࢆ඲࡚
ึᮇ್࡛࠶ࡿ͆/R͇ࣞ࣋ࣝ࡟ࣜࢭࢵࢺࡍࡿࠋࢫࢺࢵࣉ㒊ࡢ
ᡭືࢫࢺࢵࣉ➃Ꮚࢆ͇+L͇ࣞ࣋ࣝ࡟ࡍࡿ࡜ࠊᅇ㊰ෆࡢ࢝࢘
ࣥࢱࢆࣜࢭࢵࢺࡏࡎ࡟࢝࢘ࣥࢱࡢືసࢆ୍᫬ⓗ࡟ࢫࢺࢵࣉ
ࡉࡏࡿࡇ࡜ࡀ࡛ࡁࡿࠋࢫࢺࢵࣉ㒊ࡢᡭືࢫࢺࢵࣉ㸤ࣜࢭࢵ
ࢺ➃Ꮚࢆ͆+L͇ࣞ࣋ࣝ࡟ࡍࡿ࡜ࠊ࢝࢘ࣥࢱࡢືసࢆࢫࢺࢵ
ࣉࡉࡏࡿ࡜ྠ᫬࡟ࠊ࢝࢘ࣥࢱ್ࢆ඲࡚͇/R͇ࣞ࣋ࣝ࡟ࣜࢭ
ࢵࢺࡍࡿࠋ















ͤ͐ࢡࣟࢵࢡධຊ➃Ꮚࠊͤ͐ྠᮇせồࣃࣝࢫධຊ➃Ꮚࠊ
ͤ͐ㄗࡾࣃࣝࢫධຊ➃Ꮚ
ᅗ ࢚࣮ࣛ࢝࢘ࣥࢺ㒊ࡢᅇ㊰ᵓᡂ

 ุ࢚࣮ࣛᐃ㒊ࡢᴫせ
 ᅗ  ࡟ุ࢚࣮ࣛᐃ㒊ࡢᅇ㊰ᵓᡂࢆ♧ࡍࠋ㏦ಙഃࢸࢫ
ࢺࣃࢱ࣮ࣥಙྕ࠾ࡼࡧཷಙഃࢸࢫࢺࣃࢱ࣮ࣥಙྕࡢ୧⪅ࡢ
᤼௚ⓗㄽ⌮࿴㸦;25㸧ࢆ࡜ࡿࡇ࡜࡟ࡼࡾࠊ➢ྕㄗࡾࡀ࠶ࡗ
ࡓሙྜࡣࠊ࢚࣮ࣛ࢝࢘ࣥࢺ㒊ࠊཬࡧྠᮇࡣࡎࢀ┘ど㒊࡬ㄗ
ࡾࣃࣝࢫ࡜ࡋ࡚+Lࣞ࣋ࣝࡢࣃࣝࢫࢆ㏦ࡾฟࡍࠋࢡࣟࢵࢡ
ྠᮇࢆ☜ᐇ࡟ྲྀࡿࡓࡵࠊ㏦ಙഃࢸࢫࢺࣃࢱ࣮ࣥಙྕ࠾ࡼࡧ
ཷಙഃࢸࢫࢺࣃࢱ࣮ࣥಙྕࢆࡑࢀࡒࢀࡢ ')) ࡛ཷࡅࠊࡑ
ࢀࡒࢀࡢ '))ฟຊࢆ;25 ࡢධຊ࡜ࡋࡓࠋ








ͤ͐ࢡࣟࢵࢡධຊ➃Ꮚࠊͤ͐㏦ಙഃࢸࢫࢺࣃࢱ࣮ࣥධຊ
➃Ꮚࠊͤ͐ཷಙഃࢸࢫࢺࣃࢱ࣮ࣥධຊ➃Ꮚࠊͤ͐ㄗࡾࣃ
ࣝࢫฟຊ➃Ꮚ
ᅗ ุ࢚࣮ࣛᐃ㒊ࡢᅇ㊰ᵓᡂ

㸬ࢩ࣑࣮ࣗࣞࢩࣙࣥ⤖ᯝ࡜⪃ᐹ
௒ᅇ⪃᱌ࡋࡓྠ➢ྕ㐃⥆࡜ 35%6 ࡢ஺஫ಙྕࣃࢱ࣮ࣥࢆ
ࢸࢫࢺࣃࢱ࣮ࣥ࡜ࡋࡓ➢ྕㄗࡾ⋡᳨ฟᅇ㊰࡟ࡘ࠸࡚ࠊ
363,&( ࢆ⏝࠸ࡓㄽ⌮ࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ⾜ࡗࡓࠋࢸࢫࢺࣃ
ࢱ࣮ࣥࡢ  ࿘ᮇࡣࠊ ẁ 35%6 ࡢ  ࿘ᮇ࡛࠶ࡿ 㸻 ࣅ
ࢵࢺ࡟ࠊྠ➢ྕ㐃⥆ᩘ  ࣅࢵࢺཬࡧࠊ35%6 ࡢ⤊ࢃࡾࡢࣅ
ࢵࢺ࡜ྠ➢ྕ㐃⥆ࣅࢵࢺࡢᴟᛶࡀྠࡌ࡛࠶ࡿࡓࡵࠊࡑࡢ㛫
࡟ᴟᛶࢆ཯㌿ࡋࡓ  ࣅࢵࢺࢆᤄධࡋࠊࡇࢀࡽࢆຍ࠼ࡓ 
ࣅࢵࢺ࡛࠶ࡿࠋㄽ⌮ࢩ࣑࣮ࣗࣞࢩ࡛ࣙࣥࡣㄽ⌮ࡢ≧ែࡢࡳ
ࢆࢳ࢙ࢵࢡࡋ࡚࠾ࡾࠊ࿘Ἴᩘ≉ᛶࡣ⪃៖ࡉࢀ࡞࠸ࡓࡵࠊࢡ
ࣟࢵࢡ࿘Ἴᩘࡢ⤯ᑐ್ࡣ≉࡟ព࿡ࢆᣢࡓ࡞࠸ࡀࠊࡇࡇ࡛ࡣ
 ࢡࣟࢵࢡࢆ 0+㹸࡟タᐃࡋ࡚࠾ࡾࠊࢡࣟࢵࢡ ࿘ᮇࡣ 
ȣV࡜࡞ࡿࠋྠ➢ྕ㐃⥆ࡢᴟᛶࡣ͆/R͇࡟タᐃࡋࡓࠋ
ᅗ  ࡟➢ྕㄗࡾ⋡᳨ฟᅇ㊰ࡢືస࡟㛵ࡍࡿㄽ⌮ࢩ࣑ࣗ
࣮ࣞࢩࣙࣥ⤖ᯝࢆ♧ࡍࠋ


  















ͤุ࢚࣮͐ࣛᐃᅇ㊰ࡢ㏦ಙഃࢸࢫࢺࣃࢱ࣮ࣥࠊͤ࢚͐ࣛ
ุ࣮ᐃᅇ㊰ࡢཷಙഃࢸࢫࢺࣃࢱ࣮ࣥࠊͤุ࢚࣮͐ࣛᐃᅇ
㊰ࡢㄗࡾࣃࣝࢫࠊͤ͐ྠ➢ྕ㐃⥆ᩘ ࢝࢘ࣥࢺ㒊ࡢྠ➢
ྕ㐃⥆࢝࢘ࣥࢺ⤊஢ࣃࣝࢫࠊͤ͐ྠᮇࡣࡎࢀ┘ど㒊ࡢྠ
ᮇせồࣃࣝࢫࠊͤ͐ཷಙഃྠ➢ྕ㐃⥆Ⓨ⏕㒊㸤35%6 Ⓨ⏕
㒊ࡢྠᮇせồࣃࣝࢫࣜࢭࢵࢺಙྕࠊͤ͐ཷಙഃྠ➢ྕ㐃
⥆Ⓨ⏕㒊㸤35%6 Ⓨ⏕㒊ࡢࢭࣞࢡࢱไᚚಙྕࠊͤ͐ཷಙഃ
ྠ➢ྕ㐃⥆Ⓨ⏕㒊㸤35%6Ⓨ⏕㒊ࡢࢡࣜ࢔ไᚚಙྕ

ᅗ ➢ྕㄗࡾ᳨ฟᅇ㊰ࡢㄽ⌮ࢩ࣑࣮ࣗࣞࢩࣙࣥ⤖ᯝ


ࢩ࣑࣮ࣗࣞࢩࣙࣥ㛤ጞᚋࠊ㟁※ᢞධ᫬࡟ᑐᛂࡍࡿࡀࠊྠᮇ
ࡣࡎࢀ┘ど㒊ࡢྠᮇせồࣃࣝࢫࡣࠊཷಙഃྠ➢ྕ㐃⥆Ⓨ⏕
㒊㸤35%6 Ⓨ⏕㒊ࡢྠᮇせồࣃࣝࢫࣜࢭࢵࢺಙྕࡀ❧ࡕୖࡀ
ࡿࡲ࡛ࡣࠊ+Lࣞ࣋ࣝࡀಖᣢࡉࢀ࡚࠸ࡿࠋ
㏦ಙഃ࠿ࡽࡢࢸࢫࢺࣃࢱ࣮ࣥ࡟࠾࠸࡚ࠊྠ➢ྕ㐃⥆ࡢ᭱
⤊ࣅࢵࢺࡀぢࡘ࠿ࡿ࡜ࠊ+L ࣞ࣋ࣝࡢྠ➢ྕ㐃⥆࢝࢘ࣥࢺ⤊
஢ࣃࣝࢫࡀ㏦ฟࡉࢀࡿࠋḟࡢࢡࣟࢵࢡ᫬࡟ࡣྠᮇせồࣃࣝ
ࢫࣜࢭࢵࢺಙྕࡀ +L ࣞ࣋ࣝ㏦ฟࡉࢀࠊྠᮇせồࣃࣝࢫࢆ
/R ࣞ࣋ࣝಖᣢ࡟ኚ᭦ࡍࡿ࡜࡜ࡶ࡟ࠊྠ᫬࡟ཷಙഃྠ➢ྕ㐃
⥆㸤35%6 Ⓨ⏕㒊ࡼࡾࠊ35%6 ࡢ᭱ึ࠿ࡽࢸࢫࢺࣃࢱ࣮ࣥࡀ
㏦ฟࡉࢀࡿࡀࠊ㏦ಙഃࡢࢸࢫࢺࣃࢱ࣮ࣥ࡜ྠᮇࡀ࡜ࢀ࡚࠸
ࡿࡇ࡜ࢆࠊุ࢚࣮ࣛᐃᅇ㊰࡟ +L ࣞ࣋ࣝࡢㄗࡾࣃࣝࢫࡀ⏕
ࡌ࡚࠸࡞࠸ࡇ࡜࠿ࡽ☜ㄆࡋࡓࠋ㸦ȣV㹼ȣV㸧
෌ྠᮇᘬࡁ㎸ࡳ☜ㄆࡢࡓࡵࠊࢸࢫࢺࣃࢱ࣮ࣥࡢ᭱ᚋ࡟ྠ
➢ྕ㐃⥆࡜ᴟᛶࡀ཯㌿ࡋࡓࣅࢵࢺࢆ㏻ᖖࡢ  ࣅࢵࢺ࠿ࡽࡦ
࡜ࡘቑࡸࡋ࡚  ࣅࢵࢺ࡜ࡋ࡚ࠊྠᮇࡣࡎࢀࢆேⅭⓗ࡟㉳ࡇ
ࡋࡓࠋྠᮇࡣࡎࢀ┘ど㒊࡛ࡣࠊ35%6 ࿘ᮇ࡟࠾࠸࡚ࠊࣛࣥ
ࢲ࣒ㄗࡾ࡛ࡣ  ᪥࡟  ᅇࡶ㉳ࡇࡾ࠼࡞࠸  ࣅࢵࢺྠ➢ྕ
㐃⥆ᩘ  ࣅࢵࢺ㸻 ࣅࢵࢺࡢㄗࡾࢆ☜ㄆࡍࡿ࡜ࠊྠᮇせ
ồࣃࣝࢫࡣ෌ࡧ +L ࣞ࣋ࣝಖᣢ࡟ษࡾ᭰࠼ࠊ㟁※ᢞධ᫬࡜
ྠᵝ࡟ࠊྠ➢ྕ㐃⥆࢚ࣥࢻࣃࣝࢫࡀ❧ࡕୖࡀࡾࠊ㏦ಙഃ࠿
ࡽࡢࢸࢫࢺࣃࢱ࣮ࣥ࡟࠾࠸࡚ྠ➢ྕ㐃⥆ࡢ᭱⤊ࣅࢵࢺࢆぢ
ࡘࡅࠊྠᵝ࡟ࠊྠ➢ྕ㐃⥆࢝࢘ࣥࢺ⤊஢ࣃࣝࢫ㏦ฟࢆ⾜࠸ࠊ
ྠᮇせồࣃࣝࢫࡢࣜࢭࢵࢺࠊ35%6 ࡢ᭱ึ࠿ࡽࢸࢫࢺࣃࢱ࣮
ࣥࡀ㏦ฟࡉࢀࠊ㏦ಙഃࢸࢫࢺࣃࢱ࣮ࣥ࡜෌ྠᮇࡀ࡜ࢀࡓࡇ
࡜ࢆุ࢚࣮ࣛᐃᅇ㊰ࡢㄗࡾࣃࣝࢫࡀ⏕ࡌ࡞ࡃ࡞ࡗࡓࡇ࡜࠿
ࡽ☜ㄆࡋࡓࠋ㸦ȣV㹼ȣV㸧

㸬ࡲ࡜ࡵ
  ග㏻ಙࢩࢫࢸ࣒ࡢ⥲ྜホ౯࡟ᚲせ࡞ཷಙഃ࡟タ⨨ࡉࢀ
ࡿ➢ྕㄗࡾ᳨ฟᅇ㊰࡟ࡘ࠸࡚ࠊ&026)(7 ࢆ㐺⏝ࡋࠊ ࣅࢵ
ࢺࡲ࡛ࡢ͇+L ͇ࣞ࣋ࣝࡲࡓࡣ͇/R ͇ࣞ࣋ࣝࡢྠ➢ྕ㐃⥆
࡜ 35%6 ࡢ஺஫ಙྕࣃࢱ࣮ࣥ࡟ᑐᛂࡋࡓᅇ㊰ᵓᡂࢆ᳨ウࡋࠊ
ㄽ⌮ᅇ㊰ࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟ࡼࡾᡤᮃࡢືసࡀᚓࡽࢀ࡚࠸
ࡿࡇ࡜ࢆ☜ㄆࡋࡓࠋ
௒ᚋࡣ➢ྕㄗࡾ᳨ฟᅇ㊰࡟࠾࠸࡚ࠊ➢ྕㄗࡾ⋡࡜ࡋ࡚⾲
♧ࡍࡿᶵ⬟ࡢ᳨ウࠊࣈࣞࢵࢻ࣮࣎ࢻᐇ⿦ࡸ )3*$ ࡟ࡼࡿື
స☜ㄆࢆ⾜࠺ணᐃ࡛࠶ࡿࠋ

ཧ⪃ᩥ⊩ 
>@ ᑠἨ㞝㈗ࠊ㇏⏣࿴ᚿࠊྜྷ⏣┿ேࠊ୰ἑṇ㝯ࠊ
͆4$0*ELWVಙྕࡢ NP ࢥࣄ࣮ࣞࣥࢺගఏ
㏦͇ࠊ㟁Ꮚ᝟ሗ㏻ಙᏛ఍ࢯࢧ࢖࢚ࢸ࢕኱఍ࠊ㏻ಙࠊ
%ࠊ
>@ᓥ⏣⚞᫲ࠊἙすᏹஅࠊᵐ୍ගࠊ㎷ஂ㞝ࠊ͆6'+ ఏ㏦᪉
ᘧ͇ࠊ࣮࣒࢜♫ࠊ
>@ ኱ᕝ඾⏨ࠊ୰ᮧඃ࿃ࠊ኱ᓥ៞ኴࠊ͇ྠ➢ྕ㐃⥆Ⓨ⏕ᶵ
⬟ࢆ௜ຍࡋࡓ &026 ␲ఝࣛࣥࢲ࣒Ⓨ⏕ᅇ㊰ࡢ᳨ウ͇ࠊ
ᮾி㒔❧⏘ᴗᢏ⾡㧗➼ᑓ㛛Ꮫᰯ◊✲⣖せ 1Rࠊ
>@኱ᕝ඾⏨ࠊ኱ᓥ៞ኴࠊⱂ⃝࿴᫂ࠊ͆ㄽ⌮ᅇ㊰ࢩ࣑ࣗࣞ
࣮ࢩࣙࣥ࡟ࡼࡿ &026 ➢ྕㄗࡾ⋡ ᐃᅇ㊰ࡢᇶᮏ᳨ウ͇ࠊ
ᮾி㒔❧⏘ᴗᢏ⾡㧗➼ᑓ㛛Ꮫᰯ◊✲⣖せ 1Rࠊ
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